Effect of aluminum chloride, -citrate, and -maltol on the calcium-mediated degradation of neurofilament proteins.
Aluminum (Al) has been observed to cause neurofilament protein accumulation in both experimental animals and cultured cells. Impairment of axonal transport is thought to be a mechanism of toxicity. Inhibition of the degradation of neurofilament proteins, however, resulting in accumulation of these proteins may be an alternative mechanism for Al toxicity. In the present study, the effect of calcium (Ca) on the proteolysis of the neurofilament triplet proteins by calcium-activated neutral proteases (CANP) was studied in the isolated sciatic nerve explants. The extent of the degradation was found to be dependent on the Ca concentration. The effect of Al chloride, -citrate and -maltol on the calcium-induced degradation was studied. No effect of any of the Al compounds was observed, suggesting that the metal may exert its neurotoxic effect via a mechanism other than impairment of neurofilament proteolysis. Maltol itself was found to enhance the effect of Ca on the degradation of neurofilament proteins, probably by facilitating the movement of Ca across the neuronal membrane.